Targeting enzymes to the right compartment: metabolic engineering for itaconic acid production by Aspergillus niger.
Itaconic acid is an unsaturated dicarboxylic acid which has a high potential as a biochemical building block. It can be microbially produced from some Aspergillus species, such as Aspergillus itaconicus and Aspergillus terreus. However, the achieved titers are significantly lower as compared to the citric acid production by A. niger. Heterologous expression of cis-aconitate decarboxylase in A. niger leads to the accumulation of small amounts of itaconic acid. Additional expression of aconitase, the second enzyme metabolically linking citric acid and itaconic acid improves productivity. However, proper organelle targeting of the enzymes appears to be an important point to consider. Here we compare the mitochondrial expression with the cytosolic expression of cis-aconitate decarboxylase or aconitase in A. niger. Heterologous expression of both enzymes in the mitochondria doubles the productivity compared to strains which express the enzymes in the cytosol. It is essential to target enzymes to the correct compartment in order to establish a proper flux through a compartmentalized pathway.